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introduction

• Introduction
• Description of Scenarios
• Methodology
• Results
• Discussion
• Moving Forward
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What is the MSW Problem?
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An ENVIRONMENTAL Problem

Air

Groundwater

Soil

Source
Lost In Translation 2009
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An ECONOMIC Problem

Source
Official PSDS 2011

6Wednesday, July 11, 2012

http://www.telegraph.co.uk
http://www.telegraph.co.uk


A GROWING Problem
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MSW Generation & Fate, 2009

growshrink

grow
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Questions

• The scientific + technological + economic + 
political question

• Research Question

What are the comparative human health 
and environmental impacts of the four most 
priment MSW treatment technology 
groups?
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Themelis’ Waste Mgmt Hierarcy

}Austin 
Project

Waste-to-Energy
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Description of 
Scenarios

• Introduction
• Description of Scenarios
• Methodology
• Results
• Discussion
• Moving Forward
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Paths to MSW Treatment
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Technology Groups 
Considered

An 
environmental 

life cycle 
assessment of 

four MSW 
treatment 

technology 
groups
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Methodology

• Introduction
• Description of Scenarios
• Methodology
• Results
• Discussion
• Moving Forward
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Assumptions
MSW Composition

MSWMSW
[-] [tons]

Food - Mixed 30,450.2
Glass 7,995.0
Metals 12,466.0

Misc. Inorganic 
Wastes

3,478.5

Other 3,105.1
Paper and 

Paperboard
23,611.7

Plastics 25,232.5
Rubber and Leather 5,846.0

Textiles 9,861.7
Wood 12,393.2

Yard Trimmings 0.0
Total 134,440.0

15Wednesday, July 11, 2012



Assumptions
System Boundary & Material Flows
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Models Gasification
Process 
Model

Incineration 
Process 
Model

EPA 
LandGEM 

Model

Sanitary 
Landfilling

Landfill
Gas-to-Energy

Incineration

Gasification

Global Warming Human  Health

Ozone 
Depletion

Eutrophication Smog

Acidification

Emission Factors
(NREL, EPA, IES)

Life Cycle Inventory

Life Cycle 
Impact Assessment

Health and 
Environmental Impacts

Characterization Factors 
(TRACI Database)

City of Austin Data
(vehicle mileage, landfill 

gas composition, etc)
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Process Simulations
Sanitary Landfill & LFGTE
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QCH4	

 = 	

 annual methane generation in the year of the calculation (m3/year)
i 	

 =	

 1 year time increment
n 	

 =	

 (year of the calculation) - (initial year of waste acceptance)
j 	

 = 	

 0.1 year time increment
k 	

 = 	

 methane generation rate (year-1)
Lo 	

 = 	

 potential methane generation capacity (m3/Mg)
Mi 	

 = 	

 mass of waste accepted in the ith year (Mg)
tij 	

 = 	

 age of the jth section of waste mass Mi accepted in the ith year
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Process Simulations
ATR & Gasification
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Life Cycle Inventory + 
Life Cycle Impact Assessment
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Results
Human Health & Environmental Impacts 

• Introduction
• Description of Scenarios
• Methodology
• Results
• Discussion
• Moving Forward

21Wednesday, July 11, 2012



0

500

1000

1500 kg C
O

2e/ton M
S

W

799 1,011 1,224 634 789 944 208

SL-1 SL-2 SL-3 LFGTE-1 LFGTE-2 LFGTE-3 ATR-1

GLOBAL WARMING POTENTIAL

-9

-4.5

0

4.5

kg P
M

10 eq
 / ton M

S
W

0.338 0.343 0.347

-1.39 -1.99 -2.59 -8.58

SL-1 SL-2 SL-3 LFGTE-1 LFGTE-2 LFGTE-3 ATR-1

HUMAN HEALTH

22Wednesday, July 11, 2012



-0.5

0

0.5

kg P
M

10 eq
 / ton M

S
W

0.439 0.443 0.447 0.45 0.46 0.47

-0.25

SL-1 SL-2 SL-3 LFGTE-1 LFGTE-2 LFGTE-3 ATR-1

EUTROPHICATION

0

17

33

50

kg O
3 eq

 / ton M
S

W
 inp

ut

34.5 37.0 39.4
35.1

37.7 40.4

2.0
SL-1 SL-2 SL-3 LFGTE-1 LFGTE-2 LFGTE-3 ATR-1

SMOG

23Wednesday, July 11, 2012



-300

-150

0

150

kg H
+

 m
oles eq

 / ton M
S

W

68 68 69
17

-0.1
-17

-281

SL-1 SL-2 SL-3 LFGTE-1 LFGTE-2 LFGTE-3 ATR-1

ACIDIFICATION

0E+00

1.50E-07

3.00E-07

kg C
FC

-11 eq
 / ton M

S
W

2.80E-07 2.80E-07 2.80E-07 2.80E-07 2.80E-07 2.80E-07

1.46E-08
SL-1 SL-2 SL-3 LFGTE-1 LFGTE-2 LFGTE-3 ATR-1

OZONE DEPLETION

24Wednesday, July 11, 2012



Discussion

• Introduction
• Description of Scenarios
• Methodology
• Results
• Discussion
• Moving Forward
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Discussion

• Modern advanced thermal recycling technologies 
are, generally speaking, technologically and 
environmentally superior to “old” incineration 
technologies

• Thermal treatment technologies show consistently 
better environmental performance vis-a-vis 
sanitary landfills and landfill gas-to-energy
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Moving Forward

• Introduction
• Description of Scenarios
• Methodology
• Results
• Discussion
• Moving Forward
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Moving Forward

• Incorporate of a gasification analysis
• Consider other metrics: Energy 

efficiency, diversion rates, capital costs 
(general figures), and estimated revenue 
(tonnage basis)

• Consider the public education piece 
(social science)
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Questions?

• ?
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